Proinflammatory stimuli induce IKKalpha-mediated phosphorylation of PIAS1 to restrict inflammation and immunity.
How inflammatory stimuli signal to the nucleus to restrict inflammation is poorly understood. Protein inhibitor of activated STAT1 (PIAS1), a transcriptional regulator that possesses small ubiquitin-related modifier (SUMO) E3 ligase activity, inhibits immune responses by selectively blocking the binding of NF-kappaB and STAT1 to gene promoters. We report here that PIAS1 becomes rapidly phosphorylated on Ser90 residue in response to various inflammatory stimuli. Mutational studies indicate that Ser90 phosphorylation is required for PIAS1 to repress transcription. Upon TNF treatment, wild-type PIAS1, but not the Ser90A mutant, becomes rapidly associated with the promoters of NF-kappaB target genes. Furthermore, IKKalpha, but not IKKbeta, interacts with PIAS1 in vivo and mediates PIAS1 Ser90 phosphorylation, a process that requires the SUMO ligase activity of PIAS1. Our results identify a signaling pathway in which proinflammatory stimuli activate the IKKalpha-mediated sumoylation-dependent phosphorylation of PIAS1 for the immediate repression of inflammatory gene activation.